Key indicators: single-crystal X-ray study; T = 293 K; mean (O-B) = 0.003 Å; disorder in main residue; R factor = 0.026; wR factor = 0.070; data-to-parameter ratio = 8.3.
Related literature
For the structure determination of natural warwickite, Mg 3 TiO 2 (BO 3 ) 2 , see: Také uchi et al. (1950) ; Moore & Araki (1974) . For the synthesis and crystal structure analysis of Co 3 MO 2 (BO 3 ) 2 (M = Ti, Zr), see: Utzolino & Bluhm (1995) . For the synthesis of Mg 5 TiO 4 (BO 3 ) 2 and Mg 3 ZrO 2 (BO 3 ) 2 , see: Konijnendijk & Blasse (1985) . For the structure of Mg 5 TiO 4 (BO 3 ) 2 , see: Kawano & Yamane (2010) . For bondvalence-sum calculations, see : Brown & Altermatt (1985) . For bond-valence parameters, see : Brese & O'Keeffe (1991) . For structure standardization, see : Gelato & Parthé (1987) .
Experimental
Crystal data Table 1 Selected geometric parameters (Å , ) , M = (Mg, Ti). (Konijnendijk & Blasse, 1985 was suggested (Moore & Araki, 1974 ). Our refinement (M1 = Mg1 and M2 = Mg 0.5 /Ti 0.5 ) is consistent with the ideal formula. Although Takéuchi et al. (1950) reported the atomic coordinates of natural warwickite, site occupancy factors of the M1 and M2 sites were not reported.
All atoms are at special positions (x, 1/4, z), 4c, with site symmetries of (.m.). Mg and Ti atoms occupy six-coordinated oxygen-octahedral sites, forming layers composed of M 4 O 18 (M = Ti/Mg, Mg) units. The layers are connected by edge-sharing O4 atoms of (Ti1/Mg1)O 6 and Mg2O 6 octahedra into a three-dimensional framework. B1 atoms are located in triangular prismatic tunnels of the framework.
Bond valence sums (BVS; Brown & Altermatt, 1985) (Konijnendijk & Blasse, 1985) .
Starting materials were powders of MgO (99.9%, Rare Metallic), TiO 2 (99.9%, Rare Metallic) and H 3 BO 3 (99.99%, SigmaAldrich). MgO was heated at 1173-1273 K for 6-12 h in air before weighing. The powders were weighed with a molar ratio of MgO: TiO 2 : H 3 BO 3 = 5: 1: 2.7 and mixed in an agate mortar with a pestle. The mixture was pressed into a pellet, placed in a Pt boat and heated at 1623 K for 6 h in air. Heating and cooling rates were 200 and 900 K/h, respectively. About 400 mg of the sample and 100 mg of H 3 BO 3 were weighed and mixed. The mixture in the Pt boat was heated at 1723 K for 3 h in air and cooled to room temperature at a cooling rate of 900 K/h. The obtained sample was crushed into fragments and a colourless and transparent single-crystal of about 0.12-0.17 mm was picked up under an optical microscope.
Refinement
The crystal structures of natural warwickites were described in the space group Pnam (no. 62) in the previous studies (Takéuchi et al., 1950; Moore & Araki, 1974) . The original single-crystal X-ray diffraction data in the present study were indexed in a different setting in space group Pmnb and unit-cell parameters of a = 3.10080 (14), b = 9.3013 (5) and c = 9.3914 (6) Å. Structure parameters were eventually standardized based on the standard setting of the space group Pnma using the STRUCTURE TIDY program (Gelato & Parthé, 1987) . In the final refinement, site occupation factors (s.o.f.'s) of the Ti and Mg atoms at the Ti1/Mg1 and Mg2 sites were fixed to 0.5/0.5 and 1.0, respectively, since the freely refined s.o.f.'s of the Ti and Mg atoms at the Ti1/Mg1 site were close to 1/2, and the s.o.f. of the Mg atom at the Mg2 site was about 1.0.
The highest peak in the difference electron density map is 0.36 Å from O2 while the deepest hole is -0.59 Å from Ti1/Mg1. 
